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OXIDATION COLORANTS FOR KERATIN FIBERS 



This invention relates to the use of indoline deriva- 
tives, more particularly 5,6-dihydroxyindolines, as an oxi- 
dation dye precursor for the production of oxidative dyeing 
compositions for keratin fibers, more particularly for hu- 
man hair. 

Natural hair dyes, so-called melanins, are formed dur- 
ing their biosynthesis by the oxidative polymerization of 
5, 6-dihydroxyindole. Accordingly, numerous attempts have 
been made in the past to use 5 , 6-dihydroxyindole as a reac- 
tive dye precursor in the dyeing of hair. Unfortunately, 
5, 6-dihydroxyindole is extremely unstable both in free form 
and in the form of its salts in aqueous solution and, in 
the presence of atmospheric oxygen, very quickly forms in- 
soluble, colored oxidation and polymerization products 
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which can no longer be fixed to the hair. Accordingly, all 
attempts to use 5, 6-dihydroxyindole itself or its salts in 
dye preparations have led to unsatisfactory and commercial- 
ly unusable hair dyes. 

A new and surprising possibility has now been found 
for producing natural hair colors with melanin dyes via a 
5, 6-dihydroxy indole formed "in situ" without any of the 
stability problems typical of 5, 6-dihydroxy indole. 

The present invention relates to the use of indolines 
corresponding to formula I: 



in which R 1 , R 2 , R 3 , R 4 , and R 5 independently of one another 
represent hydrogen or C a _ 4 alkyl groups; or R 4 and R 5 to- 
gether with the oxygen atoms to which they are attached may 
represent an alkylenedioxy group containing 1 to 4 carbon 
atoms , 

or salts thereof as oxidation dye precursors for the gen- 
eration of oxidative dyeings. 

5,6-Dihydroxyindoline, i.e. the indoline derivative 
corresponding to formula I, when R 1 , R 2 , R 3 f R 4 , and R 5 are 
hydrogen, is particularly suitable because it forms 5 , 6-di- 
hydroxy indole and also melanin dye during the oxidation. 
However, it is also known that derivatives of 5, 6-dihydrox- 
yindole form dyes similar to melanin under oxidation condi- 
tions. Accordingly, the alkyl-substituted indolines corre- 
sponding to formula I, preferably those in which one of the 
groups R 1 , R 2 and R 3 is a methyl group and the others are 
hydrogen, are suitable for use as oxidation dye precursors 
for the production of storable dye preparations. 

By virtue of the chemical similarity of the melanin 
dyes formed from the indolines to be used in accordance 
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with the invention to the natural melanin dye, the dye 
preparations produced therewith can be expected to show 
favorable toxicological and dermatological behavior. Above 
all, however, particularly natural color tones in the mid- 
blond to raid-brown range with high fastness to light, me- 
chanical friction, chemical treatment, for example with 
reducing cold-wave preparations, and to washing with sur- 
factant solutions are obtained. 

5 , 6-Dimethoxy indoline and 5 , 6-dihydroxyindoline are 
known from the literature, their production being de- 
scribed, for example, in J . Chem. Soc. (C) , 1967, pages 
1424 to 1427. The alkyl-substituted indolines correspond- 
ing to formula I can be similarly prepared from the corre- 
spondingly substituted 5, 6-dihydroxy indoles or alkoxy in- 
doles by catalytic hydrogenation. Another process for the 
production of 5, 6-dihydroxy indolines from 5, 6-diraethoxy- 
indoles by reduction with sodium cyanoborohydride and elim- 
ination of the methoxy groups in concentrated hydrochloric 
acid is described in Journal of Medicinal Chemistry, 1978, 
Vol. 21, No. 6, page 553. 

The indolines of formula I to be used in accordance 
with the invention are preferably used as sole oxidation 
dye precursors. They may be used in free form or in the 
form of their salts, preferably as hydrochlorides, hydro- 
bromides, sulfates, phosphates, acetates, propionates, lac- 
tates or citrates. 

However, other known oxidation dye precursors and, op- 
tionally, known substantive dyes may also be used together 
with the indolines corresponding to formula I for modifying 
the color tones* 

In particular, it has been found that the indolines 
corresponding to formula I and also their salts are also 
eminently suitable for use as color modifiers in oxidation 
hair dyes containing typical primary intermediate com- 
pounds • 

Accordingly, the present invention also relates to 
hair dyes containing oxidation dye precursors in a carrier, 
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characterized in that they contain indolines corresponding 
to formula I or salts thereof as color modifiers together 
with the primary intermediate compounds typically used for 
oxidation hair dyes. The indolines corresponding to form- 
5 ula I modify the colors obtainable with the primary inter- 
mediate compounds alone by self -coupling and lead to inten- 
sive, brilliant dark-brown to blue-black tones. 

The hair dyes according to the invention preferably 
contain a mildly basic carrier. 

10 The typical primary intermediate components used may 

be any of the compounds known for this purpose. Those of 
the aromatic or heterocyclic amino compound type are pre- 
ferred. Suitable primary intermediate compounds of this 
type are, for example, p-phenylenediamine, p-tolylenedia- 

15 mine, 2-chloro-p-phenylenediamine, N-roethyl-p-phenylenedi- 
amine, N,N-diethyl-p-phenylenediamine, N-(B-hydroxy ethyl) - 
p-phenylenediaroine, N,N-diroethyl-p-phenylenediamine, N,N- 
bis- (fl-hydroxyethyl) -p-phenylenediamine, 2 , 5-diaminobenzyl 
alcohol and other compounds of the type mentioned which may 

20 also contain one or more NH 2 groups, NHR groups, or NR 2 
groups, in which R represents C 1-4 alkyl groups or C 2 _ 4 hy- 
droxyalkyl groups, and also p-aminophenols, l-amino-4-naph- 
thol or tetraaminopyrimidines, for example 2,4 , 5, 6-tetra- 
aminopyrimidine or 2 -dimethyl amino- 4, 5, 6-triaminopyrimi- 

25 dine, diaminopyrimidines, or l-phenyl-3-carboxamido-4- 
amino-5-pyrazolone . 

Where the indolines corresponding to formula I are 
used as color modif ierg for modifying the color tone of the 
primary intermediate compounds mentioned, they are used in 

30 quantities of 0.1 to 10 millimole per 100 g of the hair 
dye. They are typically used in substantially molar quant- 
ities, based on the primary intermediate compounds used. 
Although it has proved to be advisable to use molar quant- 
ities, there is no disadvantage in using an excess of indi- 

35 vidual oxidation dye precursors. 

The indoles corresponding to formula I do not have to 
be individual chemical compounds, instead they may also be 
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mixtures of the indoles corresponding to formula I or their 
salts to be used in accordance with the invention. 

To produce oxidative dyeing compositions, the oxida- 
tion dye precursors are incorporated in a suitable carrier. 
5 Such carriers are, for example, creams, emulsions, gels, or 
even surfactant-containing foaming solutions (shampoos) , 
foam aerosols, or other preparations suitable for applica- 
tion to the hair. The carriers in question contain formu- 
lation and dyeing aids which increase the stability of the 
10 preparations and improve the result of dyeing. Such addi- 
tives are, primarily, surface-active agents, for example 
soaps, more particularly the alkali metal or alkanol- 
amine soaps of linear C 12 _ i8 fatty acids, more particu- 
larly oleic acid, 
15 - anionic surfactants, for example fatty alcohol sul- 
fates and fatty alcohol polyglycol ether sulfates, 
alkane sulfonates, a-olefin sulfonates, or oleic acid 
sulfonates, preferably in the form of their alkali 
metal, ammonium, or alkanolammonium salts 
20 - cationic surfactants, for example alkyl (C 12 ^ 1 e) tri- 
methyl ammonium chloride, alkyl (C 12 _i8) dimethyl ben- 
zyl ammonium salts, cetyl pyridinium chloride, 2-hy- 
droxydodecyl hydroxyethyl dimethyl ammonium chloride 
zwitterionic surfactants such as, for example, alkyl 
25 ( c i2-i8) dimethyl ammonium glycinate, coconut oil acyl- 

aminopropyl dimethyl ammonium glycinate or imidazolin- 
ium betaines 

amphoteric surfactants such as, for example, N-dode- 
cylaminoacetic acid, N-cetylaminopropionic acid, y- 

30 laurylaminobutyric acid and 

nonionic surfactants, more particularly adducts of 5 
to 30 mol ethylene oxide with fatty alcohols, with al- 
ky lphenols, with fatty acids, with fatty acid alkanol- 
amides, with fatty acid partial glycerides, with fatty 

35 acid sorbitan partial esters, or with fatty acid meth- 

yl glucoside partial esters, also alkyl glucosides, 
amine oxides, and fatty acid polyglycerol esters. 
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Other formulation aids are 

water-soluble thickening polymers (hydrocolloids) , for 
example cellulose ethers, such as carboxymethyl cellu- 
lose, hydroxyethyl cellulose, methyl cellulose, methyl 
5 hydroxypropyl cellulose, starch and starch ethers, 

vegetable gums, guar gum, agar agar, alginates, xan- 
than gum, or synthetic water-soluble polymers 
antioxidants, for example ascorbic acid, Na 2 S0 3 , 
buffers, for example ammonium chloride and ammonium 

10 sulfates 

complexing agents, for example l-hydroxyethane-l,l-di- 
phosphonic acid, nitrilotriacetic acid or ethylenedi- 
amine tetraacetic acid or salts thereof, 
hair-cosmetic auxiliaries, for example water-soluble 

15 cat ionic polymers, protein derivatives, glucose, D- 

panthenol, cholesterol, vitamins or vegetable ex- 
tracts , 

levelling aids, for example urazole, hexahydropyri- 
midin-2-one, imidazole, 1,2,4-triazole, or iodides, 
20 for example sodium or potassium iodide. 

The hair dyes according to the invention may be 

applied in the mildly acidic, neutral, or mildly alkaline 

pH range. 

One preferred embodiment of the invention are hair 
25 dyes with a content of oxidation dye precursors in a car- 
rier which contain indolines corresponding to formula I or 
salts thereof in a quantity of o.l to 20 millimole per 100 
g of hair dye as oxidation dye precursors and, as carrier, 
a gel containing l to 20 % by weight of a soap or an oil- 
30 in-water emulsion containing 1 to 25 % by weight of a fatty 
component and 0.5 to 30 % by weight of an emulsifier from 
the group of anionic, nonionic, cat ionic, zwitter ionic, or 
ampholytic surfactants. 

Preferred neutral or mildly acidic carriers for the 
35 dye preparation are oil-in-water cream emulsions containing 
c i2-22 fatty alcohols, preferably cetyl and stearyl alcohol, 
as fatty component and nonionic, zwitter ionic, or cat ionic 
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emulsif iers, preferably adducts of 10 to 30 moles of ethyl- 
ene oxide with cetyl and stearyl alcohol, which may option- 
ally be adjusted to a pH value of 2.5 to 4 by addition of 
citric acid or other weak acids. 

The indoline of formula I to be used in accordance 
with the invention is incorporated in this emulsion in a 
quantity of 2 to 20 millimoles per 100 g. 

Preferred mildly basic carriers for the dye prepara- 
tion are gels or oil-in-water emulsions. Suitable gels 
contain 1 to 20 % by weight of a soap, preferably ammonium 
oleate, and preferably 1 to 10 % by weight of a nonionic 
emulsif ier as surface-active agents and 5 to 20 % by weight 
of a C 12 _22 fatt Y alcohol as fatty component. Suitable oil- 
in-water emulsions contain 1 to 25 % by weight of a fatty 
component, preferably a C 12 . 2 2 fatty alcohol, and 0.5 to 30 
% by weight of an emulsif ier, preferably 1 to 20 % by 
weight of an anionic, nonionic, zwitterionic, or ampholytic 
surfactant. 

Basically, the dye may be oxidatively developed with 
atmospheric oxygen, although it is preferred to use a chem- 
ical oxidizing agent, particularly when the hair is not 
only to be dyed, but also lightened in color at the same 
time. 

Oxidation may be initiated either immediately before 
application of the dye preparation by mixing with an oxi- 
dizing agent or on the hair itself. In the first case, the 
dye preparation is mixed with an oxidizing agent, preferab- 
ly with hydrogen peroxide solutions or with hydrogen perox- 
ide adducts with urea, melamine or sodium borate, and ap- 
plied to the hair after a short reaction time, the oxida- 
tion process and development of the dye then being com- 
pleted during the time of action on the hair. This method 
of application is extremely easy and is particularly suit- 
able for home use. 

Deeper and more brilliant colors are obtained when the 
dye preparation is initially applied to the hair, left 
thereon for 10 to 30 minutes, and an oxidizing agent prepa- 
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ration is subsequently appli d to the hair. Preferr d oxi- 
dizing agents are hydrogen peroxide solutions or disper- 
sions of potassium or ammonium peroxydisulfate or water- 
soluble periodates. These dispersions may be similar in 
composition to the carriers in the form of a cream emulsion 
described above for neutral or mildly acidic dye prepara- 
tions. Separate application of the oxidizing agent to the 
hair requires more care and skill and is therefore prefer- 
ably done by professional hairdressers. 

After a contact time of 15 to 30 minutes, excess dye 
and oxidizing agent are washed out from the hair. A com- 
mercially available anionic shampoo is preferably used for 
this purpose. If the dye composition already has an ade- 
quate surfactant content, it is sufficient to use water. 

The following Examples are intended to illustrate the 
invention without limiting it in any way. 

Examples 
l. Mildly acidic dyeing, oxidation on the hair 

A dye cream emulsion of the following composition was 



prepared: 

Cetyl/stearyl alcohol (30:70) 6 g 

Coconut oil fatty alcohol (C 12 _ 18 ) 2 9 

Cetyl/stearyl alcohol polyglycol ether (20 EO) 2 g 

5,6-Dihydroxyindoline hydrobromide 1 g 

Water 39 9 

An oxidizing agent dispersion of the following compo- 
sition was prepared: 

Cetyl/stearyl alcohol (30:70) 6 g 

Coconut oil fatty alcohol (C 12 _ 18 ) 2 g 

Cetyl/stearyl alcohol polyglycol ether (20 EO) 2 g 

Ammonium peroxydisulfate 5 g 

Water 85 9 
Coloring of hair 



The dye cream was applied to 15 cm long strands 
(weight about 2 g) of untreated, standardized 80 % grey 
human hair and left to act thereon for 20 minutes at 25° C. 

Without intermediate rinsing, the oxidizing agent dis- 
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persion was then applied to the same hair strands and left 
to act thereon for 20 minutes. The strands w re then 
washed with a typical shampoo, rinsed with wat r and dried. 
A mid-brown color tone and very good masking of the 
5 grey in the hair strands were obtained. Fastness to light, 
fastness to rubbing, and resistance to permanent-wave 
treatment were very good. 

2. Mildly alkaline dyeing, oxidation before application 
to the hair 

10 A dye cream emulsion of the following composition was 



prepared : 

Lauryl/myristyl alcohol (70:30) 10 g 

Fatty alcohol (C 12/14 ) ether sulfate (2EO), 25 

sodium salt, 28% solution in water * 

15 Water 60 9 

Na 2 S0 3 1 9 

Ammonium sulfate 1 9 

5,6-Dihydroxyindoline hydrobromide 1 g 
Concentrated ammonium solution to pH = 9.5 

20 Water ad 100 g 



The constituents were mixed with one another in the 
above order. After addition of the 5,6-dihydroxyindoline 
and the ammonium sulfate (buffer) , the emulsion was first 
adjusted to pH 9.5 with concentrated ammonia solution and 

25 was then made up with water to 100 g. 

oxidative development of the dye was carried out with 
3 % hydrogen peroxide solution as oxidizing agent. To this 
end, 50 g of hydrogen peroxide solution (3 %) were added to 
and mixed with 100 g of the emulsion. 

30 The dye cream was applied to about 5 cm long strands 

of standardized, 90 % grey, but not especially pretreated 
human hair and left thereon for 30 minutes at 27° C. On 
completion of the dyeing process, the hair was rinsed, 
washed with a typical shampoo, and then dried. 

35 a brilliant intensive tone in the dark brown range was 

obtained. 

The hair color was distinguished by very good fastness 
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properties (for example fastness to light, rubbing, cold- 
wave treatment and washing) . 

3. use as col r mod if i r together with Jen wn primary 
intermediate components 

5 Hair dyes according to the invention were prepar d in 

the form of a hair dye cream emulsion of the following 
composition: 

^ Fatty alcohol C 12 _xa 10 9 

Fatty alcohol (C12-14) ether sulfate (2 EO), 
10 sodium salt, 28 % in water 9 

Water 60 g 

Na 2 S0 3 1 g 

(NH 4 ) 2 S0 4 1 g 

5,6-Dihydroxyindoline hydrobromide 1.74 g 

15 Primary intermediate (component D) 7,5 millimoles 

Concentrated ammonia solution to pH 9.5 
Water ad 100 g 

Preparation of the cream emulsion, oxidative develop- 
ment and coloring of hair strands were carried out as de- 

20 scribed in Example 2. 

The following compounds were successively used as 
primary intermediates (component D) 
Dl : p-toly lenediamine 
D2 : 2 -chloro-p-pheny lenediamine 

25 D3: N-methyl-p-pheny lenediamine 

D4 : N,N-diethyl-p-pheny lenediamine 

D5 : N- ( B-hydroxyethy 1 ) -p-pheny lenediamine 

D6 : N, N-dimethyl-p-pheny lenediamine 

D7 : N, N-bis- (B-hydroxy ethyl) -p-pheny lenediamine 

30 D8: 2 , 5-diaminobenzyl alcohol 
D9 : p-aminophenol 
D10: l-amino-4-naphthol 
Dll : 2,4,5, 6-tetraaminopyrimidine 

The results of the hair dyeing tests are set out in 

35 the following Table: 
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Hair dye Primary intermediate Col r tone 

obtained 

Component D 



1 1 


Dl 


Black 


•#•46 


D2 


Dark violet 


3.3 


D3 


Black-violet 




04 


Black-blue 


3.5 


D5 


Black-blue 


3.6 


D6 


Blue-black 


3.7 


D7 


Blue-black 


3.8 


D8 


Dark violet 


3.9 


D9 


Dark brown 


3.10 


D10 


Dark brown 


3.11 


Dll 


Brown-black 
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CLAIMS 

1. The use of indolines corresponding to formula I 

R 3 



in which R 1 , R 2 , R 3 , R 4 and R 5 independently of one another 
represent hydrogen or C 1 ^ 4 alkyl groups, or R 4 and R 5 to- 
gether with the oxygen atoms to which they are attached may 
represent an alkylenedioxy group containing 1 to 4 carbon 
atoms , 

or salts thereof as oxidation dye precursors for the gen- 
eration of oxidative dyeings. 

2. The use claimed in claim 1, characterized in that, in 
formula I, the groups R 1 , R 2 , R 3 , R 4 and R 5 are hydrogen or, 
optionally, one of the groups R 1 , R 2 and R 3 is a methyl 
group and the others are hydrogen. 

3. The use claimed in claim 1 or 2, characterized in that 
the indolines corresponding to formula I or salts thereof 
are used as color modifiers in oxidation hair dyes contain- 
ing typical primary intermediate compounds. 

4. Hair dyes containing oxidation dye precursors in a 
carrier, characterized in that indolines of formula I ac- 
cording to claim 1 or 2 or salts thereof are present in a 
quantity of 0.1 to 20 millimoles per 100 g of hair dye as 
oxidation dye precursors and that the carrier is a gel con- 
taining 1 to 20 % by weight of a soap or an oil-in-water 
emulsion containing 1 to 25 % by weight of a fatty compon- 
ent and 0.5 to 30 % by weight of an emulsifier from the 
group of anionic, nonionic, cat ionic, or ampholytic sur- 
factants . 
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5. Hair dyes as claimed in claim 4, characterized in that 
they contain indolines of formula I according to claim 1 or 
2 or salts thereof as color modifiers and the primary in- 
termediate compounds typically used for oxidation hair 
dyes. 
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ABSTRACT 

The use of indolines of formula (I): 



fl 3 



in which R 1 , R , R 3 , R 4 and R 5 independently of one another 
represent hydrogen or C x _ 4 alkyl groups, or R 4 and R 5 to- 

15 gether with the oxygen atoms to which they are attached may 
represent an alkylenedioxy group containing 1 to 4 carbon 
atoms, or their salts, as oxidation dye precursors gives 
natural brown hair colorings. The indolines of formula (I) 
are also suitable as couplers in oxidation hair dyes with 

20 a conventional primary intermediate, in which they result 
in a modification of the tints obtainable with the primary 
intermediate. They are used in conventional carriers, 
e.g., in gel or emulsion form, preferably mixed before use 
or on the hair with an oxidizing agent to develop the 

25 color. 
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